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SEGRE T NPIC/P&DS-3/65
6 January 1965

DEFINITION OF P,I, PERFORMANCE STUDY # 2

In attempting to define the next short-term, sceelersted study
which is to be performed by | | under <he 25X1
existing contragt on P. I, performance studles, P&DS and DD/S&AT jointly
derived some parameters whish specifieally apply to the method of
investigation used in the preliminery study of "Perforusnce as a
Function of Resolution.” The cbjective of the next study is to
determine optlmun stereo convergence and related oblicuity angles
for P.I.'s performing & representative image recognition task.

It hes recently been decided by the P&DB, who is funding the ctudies,
that -- on the basis of the results of the first study in combinafion
with the March deadline set for the subsecuent study -- s less encumbered,
more menageaehble appraoach should be used for the eurrent problem, The
Tirst study has merit in its own right, but i{ts shortecomings indicete !
that it needed the benefit of more time, and constant, clear, and ‘
unharrled preosesution.

Moreover, we are Indsebted to make the best and most economignl
use of the P.I. time which has so generously been offered for our testing
PLOZT RIS .

At a meeting on ) Je.uary, which is to be attended by DD/S&T and
PUpS contingents, the contractors will be asked to suggest a course
whith they feel they can menage in the time allotted.

The parameters which were originally set for the second study are
st4ill somewhat applicable and are included here for reference and to
prompt additional thoughts for the 9 January discussione. All corments
relate spe¢ifically to the experimental design of study #1.
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I We are again interested in approximating that kind of
task which requires identification of specific festures within a
target-type. As before, half of the participants will be selected
from DIA and half from CIA components. The sample should be moderate
in size 80 a8 not to misuse existing ccoperation of the operational
photo interpreters. These people shonld reprecent the best level of
effort and speecialization NPIC iz capable of providing for a given
target-type. Consequently, the selection of participants should this
time he more thoroughly worked out in advance of the testing. In
addition, non-P,I.s5 should be consldered for participambs for the znke
of an interesting gouge on the tasts,

II Tt is recormended that photography be collected ovsr the

southwest U, 8,, over a populous arsa containing approxinately four

target-types of interest for testing. The final decision on the avea
end the fiight paths should be made by the eontractors sinee, by this
decision, they will be designating the subject matter for the test
questions, We express confidence in the contractor's knowledge of the
variables and their intimacy with the in-house operations and therefore
expect them to sssume the responsibility for those detalls and degisions
which affect experimental design of the test.

Houston, Texas, {or Texas City-Calveston) is suggested as an area
containing e variety of tergeto~of-interest.

1. Industrial -- refineries, chemical plantas, steel mill,
rubber plant, POL terminel, oll fields.

2. Transportation -~ numerous highway and train bridges of

various capacities; railroad, marehalling,

and freight yards; commerclal sirports;

shipping and ship ¢hannel; port fecilities.

3. Military -- Ellington AFB, SAGE Combat and Dirsction Center,

POL, storage, NASA fipace Center.
-4, Power Plants and dam.

III The degraded materials should simulaste a satellite photographlc
systen having the following cheracteristics:

1. eltitude - |
2, foeal length ~- 607
3. ground resolution --l

%, contrast ~- 2:1
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IV For all intents and purposes sun altitude and azimuth angles
should remain constant. Sun altitude should provide minor shadow
effect but should not create "dead" shadows which obscure large areas,
{An angle which falls in the range of 60° to 80° would be sultsble.)

v Begause of obviocus time linitations, an upper and lower liuit
is to be set on the range of possible stereo convergence angles which
could be tested. The upper limit of useable stereo is believed to have
been determined end to be physioclogicelly limited to some gonvergence
engle near 30°. This limit can be further spegified and ecorrobornted
by meane of a litersture seareh which | | will be requested

Mensurebion capabilities will set the lower limit beyond which
ageurasy of meesurement falls off rapidly. A consulbtant to NPIC
wes re uested to determine this lower Llimik(s) -~ particularly for
obliguity angles between 30° and 60°. His work indigates that for
ueasuring atereo heights a eritical drop-off in precision ocours below
20° of stereo convergence angle (for ell oblinuities) ond at 15° that
drop~off becomes severe, If would appear that convergences below 20°
are just not in the running. Graphwork slso indieates that as anwle of
cogvergence increases, accurecy inereases until it becomes asympiotic at
307. The smaller the angle of obliquity, the greater the aceurscy, thoush
the difference for convergences betwean 20° and 30° ig in terms o
6" to 10" of messuring precision.

Three convergence angles equally divided between the upper and
lover limits of the asslgned stereo range are designsted: 10° W 209 -
30°. fThese angles ere to be examined in terms of: 1.) their effect
alone upon P.I. performance, and 2.) their effect in ecombination with the
belov specified cbliguities upon P,.I, performance.

VI  Obliguities are a "bonug" effect and will alweys be desired
for the mdded information they can provide for many kinds of targets.
Since thelr effect on optimum stereo convergence angle for inteypretation
purposes has not yet been established, the study should inelude three
obliquity angles for each stereo comvergence whieh is to be examined.
The study should take into consideration oblicuity angles within the
range recognized by P.I.s as ylelding the most valuable "extra”
intelligence: 4i.e,, angles of 30°, 45° and 60°. Using these values as
a basls, we hope to set g maxirum scan angle vhioh couléd be suggectaed
for new systens,

Obliguity will also be investigated a5 an individuel fagtor end
in light of its effect upon the selected convergence angles and resulting
P.I. performance.
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VII This psper suggests a genaral approach to the testing whieh
is, of gourse, subjeat to revision by the contractors designing the
experiment.

It is felt thet a closer approximetion of the motusl conditions
under which & PI performs {and is motivated) ean be attained by
submitting the selected GEMS and acecompenying juestions into the
requirements system os regular PI assignments. These tesks shoule
be limited to specific (uestions derived with the halp of the
requirements people and similar to those used in Tesk I, test #2.

Through elose gooperation of | b, it 25X1
would be possible to present T & to tha Pl's, through their
Branch Chiefs, as domestio eoverage vhose quality of reedout has

importance for the eveluation of new systems, Parhaps there coulf be Tour

- separate tasks -- one for sach selected target type (or site) -- and '
each tesk could be assigned to three or four different peoplae, working
individually or in pairs, who are coneidered the best for their agsigned
target-type. This selection could also inelude individuals who are
considered well-qualified, experienced PI's but who have o mere genoral
orientation, We need to consider the effects of stareo convergenge and
related obliquity angle in light of the optimum readout which NPIC can
produce for a glven resolution. Thus, we are primarily interested in
refined intelligence not immediate readout,

Search situations would not be part of the ?roblam, since, with
current equipment, stereo is infrequently used for seanning.

The participating PI's could be instruected to use only the céllateral
informgtion provided (them) with the questions -- for the resson thet the
amount end kind of collateral would be similar to whet is evailsble on
e comparetive USSR target. With four relevent target-tyoses, eagh of
which would be considered only in part, we would have a chance to
select domestic targets which: 1) beceuse they are dissimilar to
syuivalent Soviet Bloc targets, could be treated as totally "new™
targete which have just been detected (i.e., miesile-mssocioted
activities); or 2) because they are similar in recognition charactoristics
and basic features to Soviet targets, could be trested a= exlsting
targets.

25X1
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